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(54) PRODUCTION OF PHOTOMASK AND APPARATUS THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a process for producing such a 
photomask which obviates a positional error of the projected image of the 
pattern of the photomask even when the photomask is deformed by its own 
weight etc., at the time of use. 

SOLUTION; A substrate 55 for the photomask is placed atop a substrate 
holder 51 having an upwardly projecting surface. This substrate holder 51 is 
fixed into a susceptor 56 and the surface of this susceptor 56 is provided 
with fixing pins 52A, 52B for downwardly energizing the parts near the 
opposite two sides of the substrate 55. After the position of the susceptor 
56 is set by an X-Y stage 57, the prescribed original plate pattern is drawn 
on the substrate 55 by means of a writing system 62. The upward 
deformation quantity of the pattern surface of the substrate 55 is 
previously set the same as the downward deformation quantity of the 
pattern surface of the substrate 55 by its own weight of the photomask at 
the time of the produced photomask is used. 
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5 CDX^ft, Y^f^OJ^^ (XF 0 , YF, ) fcgEffe 

# 5±©ffi*OjS*^ft-r*C £#T€?*. 

[ 0 0 4 7 ] H2fc*3^t. S#7fc¥a§PL©« 

20 - t?zs*js&i** mm&mjjjZoiT?^ * > b± 

2 3!)Ix.^tlTl>§, 7 7^ * > h-tr >•«*- 2 3 \t % 7 

* h US>*X h«C^bT#*7tttTj£»«©flg^7tT«« 

ttttv-^<0»£C CD#*^CD2 

1 5 Izm&TZ. 7 > h-fe>tf2 3 

©tttti 7X^- U^^;i/R i <o/*^ — >0)&&m 

<»7fc*£0 ^©raiss H-X7>f>i) «, £ 
*6^tiT. ^^jp^ 9 rt legates *iTt>*. 

30 [ 0 0 4 8 ] ®3lC^-r4:-5C, m$L4 ±<DXJjfa<Di® 
&lZMZ-&-t^m<D 2^©77<^>h7-^2 4 A, 
2 4B^i^$tlTl^ 0 fit, 77^- l/^^^R 
i«J77<^>h^«E7Lfc», XYX7-y6*ffift 

mmmizmz:,. m z <Dmm^-? 1 3 a, ub, 

S& 4J:077^f^>h7-^24A, 2 4B&3W)L 
T\ 13A, 13B, S^^-f/ 

>^"^24A, 2 4 B(7)T^<^> h*tr>it2 3 <D 

TUfflWm 9 g2pv-^ 1 3 A, nBOtW 

^-r^>hir>it2 3©*m+£wc£s-t*£gf©i*» 

^5(D^^ (XPo , YP, ) , &^77<^>h7- 
^24A, 2 4B©*^77'f^>ht>1t2 3©tt 
tfi*^(C^a-rS(S:#©tt»^5iZ)JS« (XP, . YP 

[0 0 4 9] CCOMjfL 3A, l3B(Dt 

^t77-f>>H7-^24A, 24B(0q3^tC0X^ 
0 fa. Y^rifil©raRitt (XP, -XP, , YP, -Y 
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* > bm<Dt&mi$ 5 <Dmm (xf, . yf, ) \zml 
x. t<Dmm (xp, -xp, , yp, -yp, ) ftfz 

lti2(?)XYX7-y6^Iit§:tl;J;oT, El 4 
tC^fcfcOiC, 7X^-|/f^JI/Ri077i'^>hY 
— 2 2 1 A, 2 1 B«MiW^6 (^t^LO (C, S 
!S4(D77<^>h7-^24A, 24B£>4 I '6 
4<Z)fJ^C>) €r^^^(C^ii:$iir§ ,1 £<DVl 
MfrZ. m2<DX Y7f- v6 £^ifrLTBim£5 £X 

f-#LT^MO{miC^X^-W^;UR i <D&/^- 
> P i (Dffi'hmP I i 

[ 0 0 5 0 ] BP£, ®4fi, i #g07X^~ u^^^ 
RiO|/^->Pi 3 ^^lTli41 

5. /^->M2 5©*t$(l, 0io8;^->3 
6* l/atfg(3ffi/M/fc^c€r$T*0, ^ — >^^2 

T'>3*;hj|«Sl, S2, S3, — . SN (N = 
a 1 ) 7&*CESWfc:&££ns. ->a v hMS i ( i = 
(D&mit* Bl©a/^->3 6*jSK:H4(0 
S^ft^ 3 £^LT«/hS#L i #@C0^ 

/1^->P i ©«/httP I i (B&BfClfcJtStlTt**. 
[00 5 1] fLT, *W©"7- + >^1^^^^3 4* 

£^ □ * if!lfl«9liH2 0XY7f-^6*ait$ 

cttCcfcoT, 0 4tc*3^r. s&4 ±co i #aco->3 

46^nTt^7X^-|/f^Jl/R >p i © 

^ 9 2 omwyt^m 1 rt©s##iig(J!>3S3fc£ra#;* 

[0 0 5 2] ^ CO J: -5 L T , i2©Ni(D77^-U 
7 2)\,R l-RN©i/^->P 1 ~ P NCD£S/J\&£, 

ii^s«4±<o^t«;-rs^3 y bmms i - sNi:i^ 
zmytztircctiztzz. cniaot, is « 4 ± k ia 

*1 3 6 * 1 /olSti/M,fc»«|»2 6** 

^U^^;U3 4*t^j5K-r*. 
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[ 0 0 5 3 ] 1 8c©g«4<Of53fclC|RLT 

4 (D 8 gtfSv-^ 1 3 A, 1 3 B tli4 
ftfiRI«a*£{fr § £ <h 7X^-l^f jrjl* 

R i^^iP$(lfi. V=5-Z )IR i 

1 3 A, 13 Bfc#LTteB£fc-fr-r*ltfJ;< . ^fL 
fcltt©7^^-l/f^;i,R i fe(C. g&4±<7)7 ^< 
10 ^>h7-^24A, 2 4B©ttI*ttmt5^S«?a: 

->Pitt. mniM7-^13A, UBtOD 

-z^mmm I 0l:d;§XYXf-y6 OftBfrJPlCcfc 

[0 0 5 4 } 1^4±{;fi^f Lfeffe77<^ 

>h^-^24A, 2 4 B£3*t*Ti5<i&BttfcH. d 
20 ^^^idJifaoJc^tCVX^-U^^^Ri ©SB/t^ — 

*>hV-/?2lA. 21B) fcfg/M6^L. BI^-TS 

7X^-l/f^;KDi/^- >o*fi/h« se^rs IS fc 

[ 0 0 5 5 ] @ 1 <Dm\fc^?-> 2 7 izmzttm 

R a fCtt&£/t*->©*a*?gf£;**l, giJO 1 &<E>V* 

tb, 7X^-l/?^;i/R i ©i^f 1:, ^(D&nz — > 
p i (cj©i;t, ^t£&#, fin^flaw3t*^ 1 ^owd^ 

Oco^^-^t^^^, nt-UVX^r^^ (am) * R 

z$&&ytmm 3 <Dma&mzmmit?z£o\zLTb <t 
40 ^ 3 cogtMf^jgtz^f^o^^^^ 

£#IKLfc0. XllftM**3©«ffi < !:iS4 

CO ^® <k s ^ IS ® W fc iig^ $ it -5 «D -5 £ 

[ 0 0 5 6] 0iJxtf. 87X^/^->*«6*/^-> 

frz^tstziziz. 3r<Drt*? — 2 Mfa&myeu 

50 T^sra«C-?-©^X^Sffi&»3te>E^^©3t*ll!(Ci&^fc 
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[ 0 0 5 7 ] XP — UT-Z )1>R i <D — &$:MZ- 

o. i-o. 4fi^tc^^UT. ±B<Dmmm^m^m 

[ 0 0 5 8 ] 7 — *>£fU^ jU 3 4 S^ffltS 

M316M*ffi^t7Xir-^^^R i CD|££S4± 

><#ttfe*liELTi5< . ti t: ct o T , ^co?-* 
2/3 > n. s*a-&;b-£»gwis]-fc:-rs. 

[ 0 0 5 9 ] ^tC, B7<0fi«»jfc«Sd«filAtf^f7 

[ 0 0 6 0 ] friz* JiffiO J; ? £ n?t[3 1 CD *7 - 

6fC*5UT, u^^;ux^-^4 9 ±tc^j#^n^«7- 

*oailJiSK*^^4 2 ©«ffi(csa-rs<t 
7t-/4 4 ±cs^stiTt*s. um$4 3±<D&m 

i45mX, 4 5mYR^^t§I/-f : F^li-{; ( i;-p 
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[ 0 0 6 1 ] tt»6 4 3±l;S^7-^4 7 A, 

4 7 B*«^BK$tl^*!|S^-^«#4 6 7 

- + >yi/f^JP34 <oa*->«s« 2 5 £X*i6iK:tfc 
tfJ:'5(C^^^nfer5<^>h"7-^24A. 2 4B 
C0±^tc, )1<T>T ^< * > h^COT ^< * > h-fc 

>+r4 1A, 4 1 B**eH;*ftTH*. £ CD ii £ ic t> , 
Sip7-^7 4 7 A, 47B, 77^^>hV-^24 
A, 2 4 B % RZ£7 * > h-fe >1t 4 1 A. 4 1 B Sr 

^•sttt, ^ig^o^xAffl^y^-f * > h-t 

fflUT* ^XAW±0#y 3 5/ hmWL4 8 <D7 ? 1 ^ > 

St-r*C<h-C. 2 5 |*3<Z>IlCfKA*-> 2 7 

£rffi/hft$S 1 //JTfS/hLfc«2 7W*iy 3 -> hl^4 
8 tC :©«t"5l:LT!)lAWj:©#>'3!y 
hI«CIEIS/^-> 2 7 ©«/Mft«:SftLfcf£, ^X 

& z <L \z <k x , -)i/\wi(o#'>3 7hMi;l^ 

[ 0 0 6 2 ] y-^Vy U^^;U3 4(rj^^fflO 

> P t ©tP»fft&V*^ — U-^;UR' i <Dmm±\zffim 
h "7 x * crj jg K£ A * - > £ tt & Ji Si T * « f r ft ffl $ 

[ 0 0 6 3 ] m9 \z&m<Dffimmm$:7jkis* com9\z 

*5^T. 0*JAt^ia 1 (TJ^VX^^bTCO-TX^-l/^ 1 ^ 
pj) tt, ±i3J«fll«)Slg*j^5io±ffii;MS 

Si^ipys i «st»^5 6±*c^^^ awe 

5 6±i:SK5 5 (DttfaTZ 2 5aifi«*T* t«»T « 
@^bT>5 2A f 5 2B«itbn, g^5 5«±lQCO 

e« 5 6 liXYXf-y 5 7(CctoT^-X5 8 

1&^5 9mR^U-1f : F^ff- 5 9 tCct^Tfl-^^n, CI 

<oth as® Affair 6 o Rzfixr-ismmm 6 1 tcm^^ 
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i^6o &£>(D&mm mzm-J^xx yxt- 5 7 £ 

[ 0 0 6 4] 5 5 (O±^t30iJ^^I/-+f h*- A L B 

— -tflf — ALB, XttSf f-AEBl:«i;T. 

T, ^J£5 5 3&t|Sli* 6 2 izMLXm^<DitLM\zmi,rc 10 
<h£{C, ftjp^ 6 0 \*mm& 6 2 *^LT-€-0)«SlIfi« 

xm7££tix^%rt?->£ffim-$-z> 0 

[ 0 0 6 5 ] Z<D&\Z. i|R5 5fl)/t^->i(OS)ll 

tt, ^CDglfc 5 5 — >£^/& l/tJiSTX ^ — U 

5^;UR i £0 2 <D«#S#gHl;: n- H Lfzm^oy. 

fi^oM&mtmcizmfeLx&z. cnc^^T, 

[0 0 6 6 ] 7t Hvx^oSSOft^itt, 20 

(B) C^^T, SS^^5 l©Si4t©» 

m^mm Lxmwt&TJjizTtf z-ttz t>©t*o t t> j; 

SfcO-C&o T*><fcH. 30 
[ 0 0 6 7 ] fc*3, *^Wfi±a©*JfiO^»fClE«$ 

[0 0 6 8 ] 

[0 0 6 9 ] i77^^W|?|^l:J;oT7 
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[ 0 0 7 0 ] *$£W<D7* h V X ^ <Z>§3 fC 

[0ffi©fBf¥fclfti3n 

[01] &f&m<Dnt&G>WMG> — mCDy—Jrytfls^Z 
[02] -e<03Ufi©?gJ8© — WXf-t<D7-^>^ 

[03] 0 2 ©ft#»3fc£gfc:*3t>T, 

S&©£HB0T&£„ 
[H4] 0 2 ©&K»#£gfc:*5t>T, 

T^SB©&ti0T&3. 
[05] (A) Jil3 2 0S«4©««pttSiS^-rt£^: 5 P 

(b) 2 ©11 4 ©§^t*;i^ ^rt^ir 
[06] ^<Dmm<DBMxm7£znz>v 2 

[^7] 0 6©a^8)t8iK:«fisnfc9- + >^u 

[08] ffl)7- + >^Uf^J^Mi:«t5/^ - > 

[09] *^^oiiis<z)jg!i<o»<owc«ffl$nsfiii® 
[«^©«9l] 

Rl-RN ^X^-U^^Jl/ (fi^X^) 

pi-pn #»£nfc«/**-> 

3 »&yt¥» 

4 7-^>^l^f ^JPfOllS 
Sl-SN ifi4l0^3yh«« 

5 1**4^ 

6 XYXr-y 

9 £f$PIS 

1 3 A, 1 3 B g ^- — ^ 

14A.14B U ^ ©7^-f*>h-fc>1* 
1 6 7? 'J 

18 X^< H^M 



( II ) 



19 

19 u^tDiu-y 

21A, 21B U^iMUCDT H V- 

24A, 24B SlOT7l'^>h7-^ 
2 7 £RIK/^^-> 



1 1 - 1 9 4 4 7 9 

20 



3 5 ®mn$-> 

3 6 «/^^-> 
5 1 SS*^ 
5 2 A, 5 2 B g£ t!> 
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